Objective: The aim of this study was to explore how attitudes toward complementary and alternative medicine (CAM) and conventional medicine influence CAM use in a healthy population, and how health locus of control and exercise further affect CAM use.
INTRODUCTION
The use of complementary and alternative medicine (CAM) has become increasingly popular in the United States, such that an estimated 38% of American adults reported using a form of CAM in the previous year 1 and spent an estimated $33.9 billion on CAM therapies in 2007. 2 However, it remains unclear what drives the choice to begin CAM therapy, and why use is on the rise. 3, 4 Many reasons for seeking CAM treatments have been reported, such as having a chronic illness not responding well to traditional medical treatment (eg, back pain, arthritis 1 ) and feeling a greater sense of control over personal health when using CAM. 5 Although these are significant factors, it is also important to consider attitudes toward CAM when assessing why it is chosen as a treatment.
Two attitudinal dimensions that have been discussed as theoretically relevant to understanding CAM use are possession of a philosophical orientation congruent with CAM and dissatisfaction with conventional medicine. The former describes the degree to which individuals perceive CAM to be consistent with their conceptualization of health and illness. 6 Those with a philosophical orientation congruent with CAM would theoretically be more likely to pursue CAM treatment. Attitudes toward CAM have been explored in medical providers (eg, doctors, nurses, medical students) [7] [8] [9] [10] [11] but largely neglected in healthcare recipients. The current study investigates attitudes toward CAM in potential healthcare recipients rather than providers, to address how attitudes toward CAM influence those who might seek CAM treatments. Astin 6 found that having a philosophical congruence with CAM predicted increased CAM use in a mail survey of a random sample of individuals but examined this with relatively few yes/no questions. The current study expands upon this potential predictor of CAM use with additional items that use a Likert scale.
Dissatisfaction with conventional medicine has also been suggested as a reason for seeking CAM treatment, with patients citing such issues as poor doctor-patient communication and not enough time spent with the doctor. 3, 12, 13 Previous studies suggest that having a philosophical orientation congruent with CAM treatments may be more influential in the decision to use CAM than is being dissatisfied with conventional medicine, 6, 14 with some finding users of CAM to be no more dissatisfied with conventional medicine than nonusers. 6 Indeed, CAM is often sought as a supplemental treatment rather than as a replacement for conventional methods. 15 However, most literature investigating attitudes toward CAM and conventional medicine in healthcare recipients have focused on individuals with illnesses (eg, cancer, HIV, chronic illness) or those currently seeking medical services from either a CAM or conventional medical clinic. 4, 12, 16 The current study explores these dimensions in a healthy population.
Attitudes toward health in general may also contribute to the decision to seek CAM treatment. A belief in being able to affect personal health, rather than attributing health to others (eg, doctors, family) or chance, may influence the way a person actively contributes to their own health. 17, 18 Those with a greater internal health locus of control (HLC), measured using the Multidimensional Health Locus of Control Scale (MHLC), 19 are more likely to believe that their own actions directly relate to their health than those attributing health externally (to others or chance). 17, 20 Having greater control over personal health is a commonly reported reason for seeking CAM treatment, 5, 21, 22 with previous studies finding a positive correlation between internal HLC and CAM use, [21] [22] [23] although these results are not consistent. 4, 23 As with attitudes toward CAM and conventional medicine, the relationship between HLC and CAM use has largely been explored in individuals with illnesses and/or recruited from clinics. 4 4 did not find such a link. However, participants in the latter study were recruited from a medical clinic, and those in the former were randomly selected via the Internet. The current study aims to clarify previous results by examining the relationship between HLC and CAM use in a healthy population, given that the disparity between results could be influenced by the different illnesses for which participants were seeking care. The current study recruited healthy participants from a university setting rather than from a conventional medical or CAM clinic. As such, the current study will be better able to explore CAM attitudes and use in a population that is not currently ill, making it more likely to include those who seek CAM for preventive as well as curative use.
The objective of the current study is to investigate the effects of attitudes toward CAM and conventional medicine on CAM use in a population of healthy adults and to examine how HLC affects CAM attitudes and use. Specifically, the current study will explore whether having a philosophical congruence with CAM, or being dissatisfied with conventional medicine, influences the choice to use CAM treatments. Since previous studies have focused on the attitudes of medical providers toward CAM, there are currently no standard, widely used measures of attitudes toward CAM from the perspective of the client/patient. As such, a new measure was created for the current study based on a review of the existing literature, including a scale designed to assess the attitudes of medical students toward CAM 7 and a survey of reasons patients use CAM. 6 Items were also based on content analysis of interviews with CAM users regarding their reasons for seeking CAM treatment. 26 It is hypothesized that those with an internal HLC will be more likely to use CAM. Since those with a greater sense of control over their personal health may also exhibit healthier behaviors in general, 17, 21 the current study also examines exercise habits, hypothesizing that philosophical congruence with CAM and an internal HLC will be positively correlated with exercise. Previous studies have found those who use CAM to report more exercise than nonusers, 27, 28 so the current study also explores the relationship between exercise and CAM use, with the hypothesis that those who report more aerobic exercise and resistance training will report greater CAM use. Knowledge of the motivations behind CAM use will be valuable to practitioners of both CAM and conventional medicine, especially given the rising use of CAM.
METHODS

Participants
Using a cross-sectional design, responses were collected from 65 graduate students aged 22 to 45 years (mean 27.87 years, 18 males, 47 females; Table 1 ) from the Department of Psychology and Neuroscience at the University of Colorado at Boulder. Written questionnaires, mailed to all students in the department (response rate of 78%), were completed voluntarily and anonymously, with participant compensation of $50. Participants gave informed consent, and all aspects of the present study were in 
Measures
To measure attitudes toward CAM in healthy adults not in the medical professions, a questionnaire based on a review of the existing literature was created: the Complementary, Alternative, and Conventional Medicine Attitudes Scale (CACMAS; Table  2 ). Items were modified from a scale assessing attitudes of medical students toward CAM 7 and a survey of reasons patients use CAM. 6 Additional items were written based on a content analysis of interviews with CAM users regarding their reasons for seeking CAM treatment. 26 The following two dimensions were identified from the literature as potentially explaining CAM use:
(1) possession of a philosophical orientation congruent with CAM and (2) dissatisfaction with conventional medicine. Philosophical congruence with CAM was measured with items such as "Most complementary therapies stimulate the body's natural therapeutic powers," and "I believe complementary medicine enables me to take a more active part in maintaining my health." Dissatisfaction with conventional medicine was measured with items such as, "I don't trust medical doctors and hospitals, so I use them as little as possible," and "I have a lot of confidence in the medical doctor I see most often" (reverse scored). Participants responded using a seven-point Likert scale, ranging from one ("strongly disagree") to seven ("strongly agree").
After completing the CACMAS, participants filled out the MHLC, 19 used to assess the degree to which health is attributed (11) 0.210 0.283 0.474 22. The last time I saw a medical doctor, he or she did not understand my problem. (14) 0.040 0.177 0.700 23. The last time I saw a medical doctor, he or she did not give me enough time. (25) 0 to internal factors (self), powerful others (eg, doctors, family, friends), and chance. These three subscales each contained six questions and were scored using a seven-point Likert scale ranging from one ("strongly disagree") to seven ("strongly agree"). Following this, participants reported CAM use by noting on a list of 17 CAM modalities (Table 3) if they had used a form of CAM treatment in the past, were presently using it, or would consider using it in the future; the list was similar to those used in other studies 1, 7 and to those listed on the Web site for the National Center for Complementary and Alternative Medicine (NCCAM). 29 Lastly, participants reported frequency of resistance training and aerobic exercise in the previous month by noting how many days per week on average they engaged in each during the past month.
Statistical Analysis
Data were analyzed using SPSS version 16.0 (SPSS Inc, Chicago, Ill). Factor analysis was conducted on the CACMAS using Varimax rotation. In addition, Cronbach's ␣ was calculated to determine internal consistency. Correlational and regression analyses were conducted on the following variables of interest: CACMAS, MHLC, CAM use, exercise, and age. Due to previous studies finding that women report more CAM use than men, 1, 22, 25 gender effects were explored using one-way analysis of variance.
RESULTS
Preliminary Analyses
A factor analysis was conducted to determine if the CACMAS reflected the two intended factors (philosophical orientation congruent with CAM, and dissatisfaction with conventional medicine). However, three factors emerged during factor analysis (Table 2 ) rather than the anticipated two: (1) philosophical congruence with CAM (eigenvalue 6.99, 27.96% of variance), (2) dissatisfaction with conventional medicine (eigenvalue 3.39, 13.56% of variance), and (3) which will be called "holistic balance" (eigenvalue 2.22, 8.86% of variance). Important factors were identified by scree plot and as those with an eigenvalue greater than two. The holistic balance factor represents the more holistic views associated with CAM and includes the items, "Physical and mental health are maintained by an underlying energy or vital force," "Health and disease are a reflection of balance between positive life-enhancing forces and negative destructive forces," and "The body is essentially self-healing and the task of a healthcare provider is to assist in the healing process." Due to the clear emergence of this third factor, the two subscales were subsequently broken into three subscales for correlational analyses. One item ("A patient's expectations, health beliefs, and values should be integrated into the patient care process") was discarded from analyses because it did not clearly load on any of the three factors, and another ("I found it difficult to talk to my doctor") was discarded from analyses due to low reliability. The resulting six-item dissatisfaction with conventional medicine subscale yielded adequate reliability (␣ ϭ .78), as did the four-item holistic balance subscale (␣ ϭ .79), with higher reliability for the 13-item philosophical congruence with CAM subscale (␣ ϭ .88).
As shown in Table 1 , on a scale of one to seven, with seven being "strongly agree," participants reported a moderate-to-fair amount of philosophical orientation congruent with CAM (mean 4.56, SEM Ϯ 0.13) and a lower mean endorsement of holistic balance (mean 3.51, SEM Ϯ 0.16). Dissatisfaction with conventional medicine was fairly low (mean 2.84, SEM Ϯ 0.14). All means were significantly different from each other (P Ͻ .001). Holistic balance score was significantly correlated with both philosophical orientation congruent with CAM (r ϭ 0.50; P Ͻ .001) and dissatisfaction with conventional medicine (r ϭ 0.26; P ϭ .037), such that increased belief in holistic balance was associated with more congruence with CAM philosophy and more dissatisfaction with conventional medicine. There was also a positive correlation between philosophical congruence with CAM and dissatisfaction with conventional medicine (r ϭ 0.30; P ϭ .016).
CACMAS and CAM Use
Correlational analyses were used to see if attitudes measured in the CACMAS were related to CAM use ( Table 4) . As hypothesized, having a philosophical orientation congruent with CAM therapies was associated with significantly more past CAM use (r ϭ 0.51; P Ͻ .001), present use (r ϭ 0.41; P ϭ .001), and likely future use (r ϭ 0.38; P ϭ .002). A higher score in agreement with holistic balance was significantly associated with more present CAM use (r ϭ 0.52; P Ͻ .001) and likely future use (r ϭ 0.34; P ϭ .006), but not with use of CAM in the past (r ϭ 0.19; P ϭ .138). Dissatisfaction with conventional medicine was positively correlated with greater past use of CAM (r ϭ 0.25; P ϭ .045), but not with current use (r ϭ 0.07; P ϭ .603) or likely future use (r ϭ 0.05; P ϭ .682).
Analyses also examined whether CACMAS score and CAM use differed as a function of gender or age. Female participants reported significantly greater philosophical congruence with CAM than male participants (mean 4.75, SEM Ϯ 0.24, and mean 4.08, SEM Ϯ 0.15, respectively, F[1,64] ϭ 5.73; P ϭ .020) and significantly more use of CAM in the past than males (mean 3.40, SEM Ϯ 0.32, and mean 2.00, SEM Ϯ 0.49, respectively, F[1,64] ϭ 5.55; P ϭ .022). Females also reported marginally greater dissatisfaction with conventional medicine than males (mean 3.00, SEM Ϯ 0.17, and mean 2.41, SEM Ϯ 0.22, respectively, F[1,64] ϭ 3.84; P ϭ .054). One participant did not report age, so analyses involving age were on 64 participants. There was a significant effect of age on CAM use, such that older participants reported more past (r ϭ 0.36; P ϭ .004) and current (r ϭ 0.45; P Ͻ .001) CAM use. There were no effects of age on CACMAS scores.
Health Locus of Control
Correlational analyses were also conducted to see if an individual's HLC was related to CACMAS score and/or use of CAM (Table 4) . That is, to see if those with an internal HLC would be more likely to use CAM and to have attitudes favorable toward CAM. Indeed, significant associations between internal HLC and CAM use were found, such that having a greater internal HLC was positively correlated with present CAM use (r ϭ 0.33; P ϭ .007) and likely future CAM use (r ϭ 0.27; P ϭ .030), although not with past CAM use (r ϭ 0.13; P ϭ .296). Furthermore, having an internal HLC was positively associated with attitudes toward CAM, with significant correlations between internal HLC and both a philosophical orientation toward CAM (r ϭ 0.32; P ϭ .009) and a holistic balance viewpoint (r ϭ 0.47; P Ͻ .001). Dissatisfaction with conventional medicine was not significantly correlated with internal HLC (r ϭ 0.05; P ϭ .688). A significant correlation between internal HLC and chance HLC was found, such that those with an internal HLC attributed health less to chance (r ϭ Ϫ0.37; P ϭ .002). There was a significant correlation between powerful others HLC and age, such that as age increased, participants attributed health less to powerful others (eg, family, doctors, friends; r ϭ Ϫ0.32; P ϭ .009).
Exercise
One participant was excluded from analyses investigating resistance training because she was determined to be a significant outlier based on graphical observation and Grubb's test for outliers. 30 This participant engaged in significantly more weekly resistance training than the mean (4.06 standard deviations above the mean) and as such, skewed results. Thus, the sample size for relationships involving resistance training is 64 rather than 65.
Analyses were conducted to investigate the relationship between exercise and CAM use (Table 4 ) to see if those who regularly engaged in exercise used more CAM, since previous studies have found CAM users more likely to engage in healthy behaviors than nonusers. 27, 28 Additionally, the relationship between exercise and attitudes toward CAM was explored, with the hypothesis that those with a philosophical orientation congruent with CAM would be more likely to engage in exercise. There was a significant relationship between aerobic exercise and philosophical congruence with CAM, such that those with a higher philosophical congruence with CAM reported more aerobic exercise (average days per week of exercise) in the previous month (r ϭ 0.25; P ϭ .041). There was a marginally significant positive association between philosophical congruence with CAM and resistance training (average days per week of training) in the previous month (r ϭ 0.22; P ϭ .089). There was also a significant relationship between resistance training in the previous month and CAM use, such that those who were presently using CAM and those who were likely to use CAM in the future reported more resistance training (r ϭ 0.28; P ϭ .027, and r ϭ 0.28; P ϭ .028, respectively).
Since it has been suggested that those with an internal HLC may be more likely to engage in preventive health measures, 17, 21 analyses investigated the relationship between HLC and exercise in the previous month and found that those with a higher internal HLC engaged in more aerobic exercise in the previous month (r ϭ 0.29; P ϭ .020; Table 4 ). However, there was no significant correlation between internal HLC and resistance training in the previous month (r ϭ 0.19; P ϭ .140). There were no significant relationships between exercise levels and age or gender.
Multiple Regression Analyses
Given that there were correlations between subscales on the CACMAS and HLC (Table 4) , multiple regression analyses were performed to investigate the contribution of each to CAM use (Table 5 ). Philosophical congruence emerged as the most consistent predictor of CAM use when controlling for HLC and the other CACMAS subscales. It was the sole predictor of past CAM use, and along with powerful others HLC predicted future CAM use. Holistic balance was the sole predictor of current CAM use, even when controlling for HLC and the other CACMAS subscales. In exercise outcomes, aerobic exercise was predicted by internal HLC and marginally by philosophical congruence.
DISCUSSION
The current study provides important information on the reasons people seek CAM treatment, specifically how attitudes toward CAM and conventional medicine, as well as health in general, relate to CAM use. Although previous research has focused on CAM attitudes and use among medical providers, or those recruited from medical or CAM clinics, the current study involved healthy graduate students recruited from a university setting. As such, the current study was able to address why healthy individuals seek CAM treatment, allowing greater generalizability to those seeking CAM for preventive as well as curative reasons.
Although only two constructs were identified from past research as predictors of CAM use (philosophical congruence with CAM and dissatisfaction with conventional medicine), a third unique construct, holistic balance, was revealed during preliminary data analyses. Although holistic balance correlates with philosophical congruence with CAM more than it does with dissatisfaction with conventional medicine, it emerges as a unique factor. Items loading on philosophical congruence focused on a broad array of concepts, including the mind-body relation and nature of the client-practitioner relation. Holistic balance items tended to be more narrowly focused on a particular conception of the mind-body relation (eg, as self-healing, in balance, and maintained by an underlying energy). Based on this content, it is reasonable that participants could endorse the broader philosophical congruence without subscribing to the particular beliefs about holistic balance. As this conceptual distinction has not been made before, it will be important to identify how consistent this distinction is and the unique predictors and consequences of each.
As may be expected, having a philosophical orientation congruent with CAM was positively correlated with CAM use, such that those with beliefs congruent with CAM were more likely to have used CAM in the past, be currently using it, and be likely to use it in the future. It was also found that those with a strong response to holistic balance items were significantly more likely to be presently using CAM and to use CAM in the future. When controlling for other hypothesized predictors of CAM use (HLC and the other CACMAS subscales), philosophical congruence with CAM still predicted past and future CAM use, but holistic balance predicted current use. A possible explanation for this could be that although a philosophical agreement with CAM treatments may make an individual willing to try CAM treatments if the opportunity presents itself, the particular beliefs about holistic balance may be more effective in promoting active seeking of CAM treatments. This could explain why those with higher agreement with holistic balance were more likely to be presently engaging in CAM treatments, whereas those with a philosophical congruence with CAM indicated being willing to try CAM in the future.
Dissatisfaction with conventional medicine showed a less clear relationship with CAM use, as has been previously reported in the literature.
14 Dissatisfaction with conventional medicine was positively correlated with past CAM use, such that participants were more likely to have used a form of CAM in the past if they were dissatisfied with conventional medicine. However, there was no relationship between current or likely future CAM use and dissatisfaction with conventional medicine. The latter result is consistent with other reports noting that, although dissatisfaction with conventional medicine is frequently mentioned anecdotally as a reason for using CAM, this may account for relatively little variance in why people actually seek CAM. 6 The current data suggest that CAM is sought primarily because of an approach toward mind-body practices rather than out of a desire to avoid conventional medicine. Having a positive attitude toward CAM was also correlated with having an internal HLC, such that believing health to be a result of personal behavior was positively related to having a viewpoint congruent to that associated with CAM treatments, and also with beliefs in holistic balance. An internal HLC was also associated with current CAM use and greater likelihood of using CAM in the future, such that those who believe personal actions to impact health are more likely to use CAM. These results are consistent with previous studies finding a positive correlation between internal HLC and CAM use. [21] [22] [23] However, as mentioned above, it did appear that attitudes toward CAM were more influential on CAM use than was having an internal HLC, given that internal HLC was no longer a significant predictor of CAM use when taking CAM attitudes into account. Perhaps surprisingly, dissatisfaction with conventional medicine and belief that health is determined by powerful others were not strongly (negatively) correlated. This is likely explained by the fact that although items assessing the impact of powerful others include many references to conventional medical practitioners, powerful others also include family and friends. Since both the CACMAS and MHLC investigate attitudes toward healthcare, there was a concern that they might be targeting the same construct. However, given that the scales were only modestly intercorrelated and that CACMAS score was more influential on reported CAM use than was MHLC score with all subscales in a model together, it appears that the CACMAS is indeed investigating a unique aspect of health attitudes than is the MHLC. Since the CACMAS predicted CAM use over and above the MHLC, it is a useful additional measure to explore reasons individuals may choose CAM treatments.
There was a significant relationship between attitudes congruent with CAM and aerobic exercise, such that those who exercised more reported a greater philosophical congruence with CAM. A similar pattern was seen for resistance training, although only marginally significant. Furthermore, there was a significant association between participation in resistance training throughout the month and CAM use (present and likely future use). Having an internal HLC was significantly correlated with both aerobic exercise and a philosophical orientation congruent with CAM. This suggests that those who were more conscious of taking personal action to care for their health were more open to both exercise and CAM. Since participants in the current study only recorded if they had used, were using, or were likely to use forms of CAM, future studies could investigate frequency of CAM use to determine if frequent users have different health behaviors than infrequent users. Additional health measures could also be included in future studies, as previous research has found CAM users to report greater support of other good health practices (eg, good diet, reduced stress, good sleeping habits). 13 Previous studies have found women to report using more CAM than men, 1, 22, 25 so the current study investigated effects of gender on CAM attitudes and use. Consistent with previous findings, women were found to use more CAM in the past. The current study adds to this by also discovering women to have a greater philosophical congruence with CAM than men. There was also a trend toward women having greater dissatisfaction with conventional medicine than men. Given that philosophical congruence with CAM and dissatisfaction with conventional medicine are both potential reasons to seek CAM, it follows that women were found to report more CAM use in the past than men.
An age effect was also found, such that older participants were more likely to have used CAM in the past and be currently using it. This finding is consistent with previous studies that have found older participants more likely to use CAM treatments, 31 and with a national survey finding 30 to 69 years being the age group amongst which CAM use is most common. 1 This makes intuitive sense, as older participants are more likely to have health problems for which they have sought medical care. Additionally, older participants may be more likely to be suffering from chronic ailments such as back pain that are difficult to treat with conventional medicine. 32 It was also found that older participants were less likely to attribute health to powerful others. Given that the "powerful others" category in the MHLC includes family and friends, this could reflect younger participants having more recently left home, an environment in which their parents would be more in control of the health of their children than when the children are living independently. Furthermore, since older adults have likely had more experience with healthcare than younger adults, they may have had more experiences in which physicians were unable to assist with health problems, and as such may attribute less impact to powerful others.
There are some limitations of the current study to note. Given that data were collected from graduate students, this could make results hard to generalize to the general public, as previous studies have found higher education levels to be correlated with increased CAM use. 1, 6, 25 CAM use reported in the current study was higher than the estimated national average of 38.3% (looking at similar CAM modalities), with 63% of participants reporting current use of at least one CAM modality. Part of this could also be due to participants living in Boulder, an area in which CAM practitioners and training facilities are prevalent. Boulder has 89 listed acupuncture practitioners 33 and houses two acupuncture colleges, 34,35 a massage college, 36 and a school devoted to the study of homeopathy, 37 which is considerable for a city with a population of only 103,650. 38 All participants were recruited from the Department of Psychology and Neuroscience, although given the breadth of the Department of Psychology and Neuroscience at the University of Colorado, there is significant diversity in students' interests and areas of study in psychology and neuroscience (eg, behavioral neuroscience, social, cognitive, and clinical). Thus, it is likely a modestly representative sample of graduate students. Another possible limitation is more women being included in the study than men, likely due to psychology being a field in which women are typically overrepresented. Since the current sample size was relatively small (N ϭ 65), follow-up studies will include a more representative and larger group of participants. However, given the dearth of research on attitudes toward CAM of those who are not medical providers or recruited from a medical setting, this research represents a good starting point to investigate the reasons healthy adults seek CAM treatment.
CONCLUSION
The current study found a relationship between attitudes toward CAM and CAM use, such that those with a philosophical orientation congruent with CAM and a belief in the power of holistic balance are more likely to use CAM. Furthermore, those who attribute health to personal behaviors are also more likely to seek CAM treatment, although this appears to be less influential than attitudes toward CAM. There was a positive association between past CAM use and dissatisfaction with conventional medicine, indicating that unhappiness with conventional treatment does influence the decision to seek CAM treatment. However, the current results suggest that having a mindset in agreement with CAM philosophies may play a larger role in this decision. It is unclear, however, whether certain health beliefs lead to CAM use, or if it might be that use of CAM encourages particular beliefs. Future prospective studies will further examine this.
There are several potential benefits to this knowledge. Identifying reasons underlying CAM use could help explain the increasing popularity of CAM, as well as what aspects of healthcare are valued. This knowledge could be used to modify conventional medicine by incorporating certain aspects of CAM into traditional medical treatments. Possible ways to approach this could be to increase focus on doctor-patient interpersonal interactions during medical training to encourage health providers to support and emphasize personal responsibility and involvement in health (eg, adding exercise to a medication regimen for treatment of high cholesterol), and to provide appropriate information to patients about CAM treatments. Furthermore, the CAC-MAS is currently being used to assess whether attitudes toward CAM mediate the effectiveness of CAM treatment. If it is found that they do, the CACMAS could be used as a tool to predict for whom CAM treatments might be most successful, helping physicians identify patients that may benefit from CAM.
